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. Reconnaissance Overview
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A. Introduction

The International Joint Commission has listed the Grand Calumet River/Indiana Harbor Canal,
since 1986, as an Area of Concern (AOC). This designation was based on impairments in 14
beneficial use categories. A number of these use impairments can be directly attributed to the
quality of the existing aquatic environment, specifically to the contaminated sediments.
Impairments to wildlife, i.e. fish and waterfowl, as well as to recreational uses of the waterway are
directly linked to the contaminated sediments. These heavily contaminated sediments continue to be
a source of pollutants to the water column, while also providing a toxic environment for aquatic
species and foraging wildlife. The Grand Calumet River basin is fairly typical in terms of degraded
environmental quality resultant from decades of unchecked industrial and urban development.
However, what is unique about this basin, are the potential impacts of restoration and remediation
on the ecosystem. The Grand Calumet River Basin contains unique remnants of a once expansive
(30,000 acres) dune and swale ecosystem adjacent to Lake Michigan. These remnants (about 2,000
acres) provide habitat for 66 state rare and endangered species. Consequently, restoration of the
aquatic habitat and adjacent dune and swale ecosystem will provide many benefits to the local flora
and fauna.

The Grand Calumet River system is comprised of the East and West Branches of the Grand
Calumet River and the Indiana Harbor Canal and Lake George Canal. The East Branch extends 12
river miles to the junction with the Indiana Harbor Canal, while the West Branch extends 4 river
miles from the junction with the Indiana Harbor Canal to the Illinois-Indiana State line. The
upstream reach of the Indiana Harbor Canal is about 1.5 miles in length and the Lake George Canal
extends about 0.5 miles. The flow regime of the river system is complex and driven primarily by
lake level fluctuations in Lake Michigan, in addition to the many discharge and withdrawal points
along the river that are associated with the heavy urbanization/industrialization of this watershed.

The purpose of the Grand Calumet River/Indiana Harbor Canal Environmental Dredging Feasibility
Study is to investigate and recommend remediation alternatives, including dredging and disposal of
the contaminated sediments in the Grand Calumet River and in the non-federal portions of the
Indiana Harbor and Lake George Canals, Indiana, and ecosystem restoration within the river
channel and adjacent areas. This Project Management Plan describes the tasks involved in the
completion of the Feasibility Study, including the development of the appropriate study documents.

The Chicago District, U. S. Army Corps of Engineers will conduct the Feasibility Study in
conjunction with its non-Federal sponsor, the Indiana Department of Environmental Management
(IDEM). Staff from the Corps of Engineers, Chicago District (Chicago District), or its contractors,
and the Indiana Department of Environmental Management, or its contractors will perform the tasks
described within the Project Management Plan. The goal of the study is to develop an
implementable project that meets federal, (including Corps of Engineers), state and local criteria.



Preliminary alternatives identified in the Grand Calumet River/Indiana Harbor Canal Sediment
Cleanup and Restoration Alternatives Report (September 1997) included sediment removal options,
sediment disposal options, and ecosystem restoration within the river channel and adjacent areas.

Anticipated dredging volumes range from 2.1 million cubic yards to 4.6 million cubic yards. The
total estimated Feasibility Study cost comes out to $6.0 million (including general and site selection
contingency). The tentative initiation date for the Feasibility Study is Spring 2004.

B. Study Authorization

This study is being conducted under the authority of Section 312 of Public Law 101-640 (WRDA
1990), Environmental Dredging. Section 312 authorizes the removal of contaminated sediments
from federal navigation projects (Section 312 (a)) and in other, non-project specific locations
(Section 312 (b)). Section 312(a) is advanced maintenance dredging for purpose of operation and
maintenance, and Section 312(b) is for removal of contaminated sediments for the purpose of
environmental enhancement and water quality improvement. Section 205 of Public Law 104-303
(WRDA 1996) modified Section 312. Section 205 revisions addressed revised funding limits for
Section 312 and also the inclusion of specific areas where priority would be given. Section 312 was
also modified in Section 224 of PL 106-53 (WRDA 1999). The Section 224 amendments changed
the cost sharing for the dredging and disposal of contaminated sediments. Guidance for
implementation of Section 312 will be provided under CECW-P/CECW-O, dated April 25, 2001.

C. Study Area Description

The study area is located in northwest Indiana in the communities of Gary, East Chicago, and
Hammond, Indiana. The study area includes the non-federal upstream portion of the Indiana
Harbor Canal, the non-federal upstream portion of the Lake George Canal, the West Branch of the
Grand Calumet River to the Illinois-Indiana state line, the East Branch of the Grand Calumet River
(excluding the U.S. Steel dredging project area), and the Lagoons. The Illinois portion of the Grand
Calumet River, which extends 2.45 miles to the confluence with the Calumet River, is not included
in the study area.

Resuspension of contaminants in the sediment is the primary source of contamination to the Grand
Calumet River system. The influent water quality from the outfalls to the river (which make up 90
percent of the average flow) is presently acceptable. Recontamination of the system to the extent
that it is currently impaired 1s unlikely based on the controls in place of these outfalls. There is a
potential, however, for a combined sewer overflow (CSO) release that could impair water quality on
a temporary basis. There is also a potential for an industrial spill, which could result in a temporary
impairment. Legal controls currently in place would require the responsible party to clean up in the
event of an industrial spill. In addition, while the groundwater in the area has some contamination it
does not pose a threat of recontamination to current degraded levels.

D. Statement of Problems/Opportunity

Industrial development of the Grand Calumet River region began around the 1870s. By 1890, the
West Reach of the Grand Calumet River was heavily polluted by waste from the newly developed
steel mills, foundries, a meat packing plant, and glue and cornstarch factories. Similar industrial

development occurred along the East Reach between 1890 and 1910. In addition to the industrial
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waste that found its way into the canal, the local communities often discharged untreated sewage to
the canal. The legacy of those decades of industrial and human waste pollutants is the contaminated
sediments in the Grand Calumet River and the Indiana Harbor and Canal. The contaminated
sediments continue to affect the water quality of the river and the environment, thus restricting
biological, industrial, commercial and recreational uses of the river.

The International Joint Commission (IJC) identified the Grand Calumet River as an “Area of
Concern” in 1987. Forty-three AOCs in the Great Lakes (located in the U.S. and Canada) were
identified as having some type of impaired use by the [JC. Impairment of beneficial use means a
change in the chemical, physical or biological integrity of the Great Lakes ecosystem sufficient to
cause any of fourteen use impairments designated by the [JC. The Grand Calumet River Area of
Concern was considered impaired for all fourteen beneficial uses.

E. Without-Project Conditions

Regulations regarding the quality of point source discharges to receiving bodies have done much to
improve the water discharged to the Grand Calumet River and Indiana Harbor Canal. This has also
resulted in an improvement in the water quality of the Grand Calumet River and Indiana Harbor
Canal. The hydrology of the system has been so altered by human development that the system
receives about 90% of its flow from those discharges. However, the presence of the contaminated
sediments in the Grand Calumet River and Indiana Harbor Canal still provides a source of
pollutants to the water column, and thus provides a source of impairment. Without removal of the
contaminated sediments, restoration of the ecosystem and the 14 beneficial uses of the waterbody
(based on the 1JC criteria) are unlikely.

At present, the Grand Calumet River, Indiana Harbor Canal and Lake George Branch have waters
that are listed as impaired (IDEM-OWM 1998 303 (d) List of Impaired Waterbodies) for some or
all of the following (depending on the reach/branch): Cyanide, Lead, Oil and Grease, Pesticides,
Copper, Ammonia, Dissolved Oxygen, and Chlorides. Also, a Fish Consumption Advisory for
PCBs and Mercury exists, in addition to a listing for Impaired Biotic Communities (303 (d) list). It
appears that the contaminated sediments are the source in many pollutants in the water column
(TMDL Study).

F. Project Alternatives

The Corps has a current project underway to dredge the federal portions of the Indiana Harbor
Canal and the Lake George Branch. The project includes the construction of a confined disposal
facility for the containment of the contaminated dredged material. This study will look at removal
and disposal of contaminated sediments upstream of the federal channel. The study will evaluate
the beneficial impacts to the ecosystem associated with the removal of the contaminated sediments
in upstream areas. The study may include an analysis of the quantity of contaminated sediments
likely to migrate downstream to the Indiana Harbor Canal, thus necessitating the re-dredging of
contaminated sediments from the Indiana Harbor Canal. Figure 1 is a map of the study area
illustrating an example of reach delineation.



A range of project alternative feature has been tentatively identified for analysis in the feasibility
study. The alternative features include:

Dredging soft sides and over dredging (Max Dredging)

Dredging without soft sides and over dredging, with bank stabilization (Min Dredging)
Addition of clean fill without dredging or after dredging (Capping)

Addition of weirs, pools and riffles

Localized removal of contaminated bank materials

Localized removal of berm material

Localized wetland dredging (in backwater areas, from stream ditches or in riparian wetlands
adjacent to river)

Wetland restoration/exotic removal

Disposal option 1

Disposal option 2

Disposal option 3

The three disposal options under consideration are: (1) disposal in the Indiana Harbor Canal
Confined Disposal Facility for the cost shared Federal Navigation project (those sediments that
would be covered under advanced maintenance navigation dredging or potential source of future
dredging in the navigation channel, which is currently estimated at 2.8 million cubic yards);

(2) disposal in a new facility, the location and size of which would be determined in this study; and
(3) offsite disposal at an existing commercial or other facility.

Preliminary cost estimates have been developed for some of the features. A preliminary listing of
possible alternatives, or combinations of, for initially identified reaches (see Figure 1) are illustrated
in Table 1. Initially identified alternatives and alternative costs are contained in the Grand Calumet
River/Indiana Harbor Canal Sediment Cleanup and Restoration Alternatives Report.
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Table 1 - Feature Alternatives for Analysis in the Feasibility Study

Reach Max Min Capping |Weirs, |Localized |Localized |Localized |Wetland Disposal | Disposal | Disposal

Name Dredging | Dredging Pools, |Bank Berm Wetland Restoration | Option Option Option
Riffles |Removal |Removal |Dredging |/ Exotic #1 #2 #3

Control

Culverts | X X X X X X X

HSD X X X X X X X

Roxana X

River &

Marsh X X X X X

ECSD X X X X X X X X

Canal X X X X X X X X

Lake X X X X

George

DuPont | X X X X X X X X

GSD X X X X X X X

Lagoons | X X X X X X X




. Scope of Studies

............ e e T s

A. Feasibility Study

The Feasibility Study is the second phase of the Corps of Engineers planning process, and follows a
favorable Reconnaissance Report and execution of a Feasibility Cost Sharing Agreement (FCSA)
between the Chicago District and the non-Federal sponsor. The purpose of the feasibility study is to
fully evaluate all reasonable solutions to the problems identified during the reconnaissance phase.
The Grand Calumet River/Indiana Harbor Canal Feasibility Study was authorized by Section 312 of
Public Law 101-640 (WRDA 1990), Environmental Dredging. Section 312 authorizes the removal
of contaminated sediments from federal navigation projects (Section 312 (a)) and in other, non-
project specific locations (Section 312 (b)). Guidance for implementation under Section 312 will be
provided by CECW-P/CECW-O, dated April 25, 2001.

Future administration support for budgeting for possible implementation depends on an alternative
being economically justified with high priority outputs. Benefits justifying a 312(a) project will be
based on cost savings associate with maintaining the existing federal channel. Efforts spent on
evaluating recreation benefits may not add high priority outputs or administration support.

Study Area

The study area is located in northwest Indiana in the communities of Gary, East Chicago, and
Hammond, Indiana. The study area includes the non-federal upstream portion of the Indiana
Harbor Canal, the non-federal upstream portion of the Lake George Canal, the West Branch of the
Grand Calumet River to the Illinois-Indiana state line, the East Branch of the Grand Calumet River
(excluding the U.S. Steel dredging project area), and the Lagoons. The Illinois portion of the Grand
Calumet River, which extends 2.45 miles to the confluence with the Calumet River, is not included
in the study area.

Study Goals and Objectives

The Chicago District and non-Federal sponsor (IDEM) have identified the following goal for the
Feasibility Study: to remediate and restore the Grand Calumet River in accordance with the Natural
Resource Damages Assessment Consent Decree developed between IDEM, Indiana Department of
Natural Resources, U.S. Fish and Wildlife Service, U.S. Environmental Protection Agency, and
local responsible parties.

Project Management Plan (PMP)

The PMP for the Grand Calumet River/Indiana Harbor Canal Environmental Dredging was
developed in accordance with the applicable Engineering Circular and Engineering Regulations.
The Chicago District developed this PMP in conjunction with the non-Federal sponsor, IDEM. The
purpose of the PMP is to present a plan for investigating, developing, and evaluating alternatives for
remediating and disposing of contaminated sediments, restoring the ecosystem within the river
channel and on adjacent areas, and improving water quality.
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This PMP describes the scope, budget and schedule of the tasks required to develop, initiate, and
complete the Feasibility Study. A detailed work task description, cost-summary table, work
breakdown structure, division of responsibilities and preliminary schedule are included.

Study Scope

The Feasibility Study will produce a report, accompanied by an environmental document that
complies with the National Environmental Policy Act (NEPA). This report will provide all of the
necessary documentation to permit project authorization by the U.S. Congress for construction of a
Federal project, if justified. The Feasibility Study will build upon existing information and look at
the watershed as a whole system and assess the potential for a multi-objective and environmentally
friendly project in the study area. The feasibility phase consists of a study and development of a
Feasibility Report to include:

Problem Identification
Evaluation and Assessment
Report Preparation

Project Agreements

Management and Coordination

This effort is a partnership between the Chicago District and the non-federal sponsor (IDEM).
Overall study management shall be the responsibility of an Executive Committee, which at a
minimum will consist of members from the Chicago District and IDEM. Other agencies maybe
added to the Executive Committee if deemed appropriate after initiating the study. A Project
Delivery Team (PDT) will coordinate on all matters relating to prosecution of the study. This
includes cost estimates, schedules, and prosecution of work elements, financial transactions, and
recommendations to the Executive Committee for actions to be taken on modifications to the PMP.
The Executive Committee will either meet collectively or by other means of communication.

The Executive Committee will manage the overall study by: (1) maintaining a working knowledge
of the feasibility study; (2) assisting in resolving emerging policy issues; (3) ensuring that evolving
study results and policies are consistent and coordinated; (4) directing the study management team;
(5) rating decisions made by the study management team; and (6) maintaining authority over
approving budget variations.

The PDT will consist of the designated team members for the Chicago District and the Non-Federal
sponsor. The study will be managed within the Chicago District and will be accomplished under
team project management. PDT meetings will be held at 4- to 6-week intervals, but may be more
frequent at critical decision points.

The PDT will consist of the following disciplines from the Chicago District: Project Manager, Lead
Planner (Planning Branch) or Technical Study Manager, Lead Engineer (Technical Services
Division), Real Estate, Contract Specialist, and Public Affairs. Chicago District’s Office of
Counsel, Resource Management, Information Management and Construction will be consulted as
necessary. In addition, the non-Federal sponsor’s designated representatives will be on the PDT.
The PDT will coordinate activities with the respective product team members responsible for
developing the study in order to facilitate completion.
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During the feasibility phase, the team leader will be the Project Manager. The project manager will
coordinate with the members of the product team and will be the main point of contact with the
PDT and Non-Federal sponsor. The project manager will make monthly progress reports to the
PDT.

Administrative and Technical Committees will also be established. The following technical sub-
committees will be established:

Hydrology, Hydraulics and Water Quality
Ecosystem

Dredging and Disposal

Plan Formulation and Economics
Geographic Information System (GIS)
Communications

Feasibility Study Products

This Section of the PMP provides a definition of the products and a description of the tasks to be
accomplished during the course of the Feasibility Study. A complete listing of the tasks must be
accomplished in order to meet all Federal laws, statutes and policies. This PMP covers the
development of four products prior (Feasibility Report and NEPA documentation, Project
Agreements, Project Management Plans, and Other Supporting Plans) to the initiation of the
Preconstruction Engineering and Design (PED) phase.

Feasibility Report and NEPA compliance documentation

This includes all activities leading to the approval of the final Feasibility Report and appropriate
NEPA documentation by the Chief of Engineers. It addresses in detail all of the goals and
objectives of the non-Federal sponsor and stakeholders. It entails all of the problem identification
and formulation activities required, and identification of a recommended plan for implementation.
It will also include the appropriate NEPA and other environmental compliance documents. It will
include an independent technical review by another Corps District, IDEM and possibly a non-Corps
agency; and policy reviews by the Great Lakes and Ohio River Division and Corps of Engineers
Headquarters for transmittal to Congress.

The NEPA document, an Environmental Impact Statement (EIS) or Environmental Assessment
(EA) will include all activities leading to the assessment of environmental impacts of the various
alternatives and recommended plan in compliance with NEPA requirements. These activities
include scooping and preparation of the environmental document, coordinating the Fish and
Wildlife Coordination Act Report with U.S. Fish and Wildlife, public coordination and review, and
notification of findings. The alternatives analysis will investigate the positive and negative aspects
of alternatives proposed at the study area.

Project Agreements

The Preconstruction Engineering and Design (PED) agreement will be prepared and revised, as
necessary, to accompany the Feasibility Report and Project Management Plan (PMP). This
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agreement will include the PED cost estimate for all Federal and non-federal costs for PED from the
date of the Division Commander's Notice to the award of the first Federal construction contract.
The Chicago District and the non-Federal sponsor will identify the PED activities and complete the
cost estimate.

As the details of the recommended plan are finalized, coordination will be undertaken with the non-
Federal sponsor to review the language of the draft Project Cooperation Agreement (PCA) for
construction of the project. Letters of Intent that acknowledges the requirements of the draft PCA
and express good faith intent to provide those items for the recommended project will be developed.
Additionally, the non-Federal sponsor will develop preliminary plans for financing their share of the
project costs. The Chicago District will then complete the assessment of these plans and an ability
to pay analysis. The coordination of the draft PCA and preliminary financing plans will be
completed in conjunction with the draft Feasibility Report.

Project Management Plan

This PMP addresses the development of the Feasibility Study will be updated as necessary. In
addition, a draft PMP for PED activities will be prepared based on the recommended project
identified in the Feasibility Study, the baseline cost estimate and schedule for these activities.
These activities include the design documentation report and preparation of plans and specifications
for the initial construction contracts. The draft PMP will address the development of additional
products and more detailed plans for successful management and completion of the project. The
draft PMP will be completed in conjunction with the Feasibility Report.

Other supporting Plans

Other supporting plans will be developed as needed as the study progresses to address specific items
such as local cooperation, real estate acquisition, quality control, value engineering, environmental
and cultural matters, health and safety, security, contract acquisition, and operation and
maintenance. The following supporting plans required for the study are attached: draft Quality
Control Plan (Appendix A), Risk Based Corrective Action Process (Appendix B), Preliminary
Discussion of the Site Safety and Health Plan (Appendix C), Communications Plan (Appendix D),
Risk Management Plan (Appendix E) and Change Management Plan (Appendix F). It is important
to note that the communications, which will include an outreach program, needs to be developed
early in the process. The communication plan may be accomplished by using a District consultant.

B. Task Descriptions

The feasibility study will include the formulation of multiple purpose plans producing both NED
(National Economic Development) and NER (National Ecosystem Restoration) outputs. An array
of combination plans will be developed and compared to determine the tradeoffs (see ER 1105-2-
100, paragraph E-62.c.). The recommended plan will reasonably maximize the sum of net NED and
NER benefits while achieving the best balance between the two objectives. Acceptability,
completeness, effectiveness, and efficiency are the four evaluation criteria specified in the Planning
Guidance Notebook (ER 1105-2-100, paragraph 1.6.2)). Additionally, the recommended plan will
be economically justified (i.e. maximized net benefits or/and cost effective), environmentally
sustainable, technically feasible, and socially and politically acceptable.
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The feasibility study will utilize a watershed study approach during the assessment of problems and
opportunities. Existing studies will be used to lay the basis for the study investigation, which will
likely be focused on environmental restoration, recreation and navigation. Flood damages are not a
concern in this basin. A watershed resource management plan will be coordinated with the local
stakeholders and when finalized incorporated into the feasibility study. The feasibility report will
be prepared in conjunction with appropriate regulations, policies and guidelines and will contain the
sub-product descriptions listed herein.

The various tasks to be accomplished are listed in the following paragraphs. In addition, the
specific tasks designated to each resource along with the corresponding estimated time and cost will
be listed in subsequent sections of the PMP.

JAOOO Engineering Appendices

Engineering Appendices will be prepared that provide detailed design and cost information to
support the alternative analyses and the recommended plan. Each engineering discipline will be
contributing an appendix. The Engineering Appendices will be prepared in accordance with
applicable design regulations and with ER 1110-2-1150. The Engineering Appendices shall contain
sufficient level of detail to allow the development of a defensible baseline cost estimate. The
Engineering Appendices will include the results of the feasibility phase design studies and analyses
under a wide array of disciplines. The detailed features of the Engineering Appendices are listed in
the following major and minor tasks.

JAAOO Surveying and Mapping
JAAAQ Topographic and Utility Surveys

Existing aerial and topographic survey data will be utilized if the data meets project study team
requirements. Updated aerial and topographic survey data will be obtained where necessary. All
surveying activities will be performed in accordance with EM 1110-2-1000, EM 1110-1-1003, ER
1110-1-1003, and EM 1110-1-1005. In addition, utility data and real estate information will be
collected for all project reaches where dredging, disposal or restoration is proposed for the project.
The Chicago District’s Design Branch and their A/E contractor will perform the work.

JAABO GIS Database & Mapping Development

GIS database information for the Grand Calumet River Watershed from all available sources will be
compiled in a GIS database. All new and existing data obtained for this feasibility study will also
be included in the GIS database. New and existing data will include, but not be limited to, the
following information: sediment quality data, probing location, sediment thickness at probing
location, water quality data, land use information, topography, municipal information, wetland
delineation, real estate mapping, HTRW sites in the region, utility identification, and infrastructure
that may be impacted upon by dredging/disposal operations (i.e. bulkheading, bridges). The GIS
database will be utilized in the design and analysis of project features. Development of the database
will be coordinated with all appropriate Chicago District and non-Federal sponsor disciplines taking
part in the feasibility study. The non-Federal sponsor will manage the overall database, and
Planning Branch will take the District lead on this task.
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JAACO Sediment Probings & Hydrographic Soundings

Detailed sediment probings and hydrographic soundings have been carried out in the project reaches
of the Harbor Canal, Lake George Branch, the East Branch Grand Calumet River, the West Branch
Grand Calumet River and the Lagoons. The data will be entered in a microstation and Arc GIS
compatible format.

JABOO Hydrology and Hydraulic Studies/Report

A Hydrologic and Hydraulic Engineering Appendix will be prepared that will include the results of
the hydrologic, hydraulic and sediment transport analysis and modeling. The appendix will also
include hydraulic structure analysis and design. Analyses will be completed in accordance with EM
1110-2 1417, EM 1110-2-1416, EM 1110-2-4000, Hydraulic Design Charts, and computer
simulation model manuals and practices. The appendix shall include a discussion of all data,
models, model development, calibration, as well as stage and flow hydrographs and water surface
profiles. Updates to existing modeling are described in the following sections. The report will
provide detailed information about the model development and modifications related to this study —
relying heavily on previously developed reports (i.e. SCRAP and TMDL). The appendix shall also
include design details for hydraulic structures, including riprap-sizing analysis, as appropriate.
Additional analyses shall be performed to develop a dredging plan. This analysis shall include
evaluation of dredged material quantity and quality, determination of the probability of risk factors
(CSO and industrial spills) to be incorporated into the economic analysis, in additional to disposal
area and effluent treatment plant designs. A separate Environmental Engineering Appendix shall be
prepared. Funding for this task is included in the costs for Task JF, HTRW Report.

JABAO Hydrologic Modeling

JABAA Update Existing Conditions Hydrologic Modeling

The existing HSPF and SCALP models for the Grand Calumet River watershed will be updated to
include currently available hydrologic data (i.e., rainfall, temperature, cloud cover, and solar
radiation) and discharge data from industries and sewage treatment plants. Model calibration,
previously accomplished for the SCRAP study will be discussed in the appendix but not redone.
The model will be run for the extended period of record (Oct 1, 1991 — Sept 30, 2001).

JABAB Future Conditions Sensitivity Analysis

An assessment of potential impacts of future conditions on the watershed will be developed (i.e.,
changes in land use/population) as a sensitivity analysis. Modification of model parameters will be
accomplished in order to provide future conditions hydrology in accordance with the future
conditions analysis. Data from dischargers will be adjusted by the same factors and an evaluation
will be performed to determine if all structures, etc. are appropriately sized for projected future
conditions.

12



JABBO Hydraulic Modeling

JABBA Update Existing Conditions Hydraulic Modeling

Updated hydrologic data will be used to provide updated water surface profiles using existing HEC-
RAS modeling. Model calibration, previously accomplished for the TMDL study, will be
recollected in the appendix but not redone. The model was converted from UNET to HEC-RAS for
the TMDL study and recalibrated. Therefore, the baseline model will be the TMDL model of the
Grand Calumet River and the calibration from that study will be used. New profiles will be
developed on the extended period of record (Oct 1, 1991 — Sept 30, 2001).

JABBB Hydraulic Modeling Project Conditions

HEC-RAS modeling will be accomplished for both existing and project conditions. Project
conditions may include removal, partial removal, and/or some backfilling dependent upon other
analyses such are structural, geotechnical, ecosystem, habitat, etc. A structural and stability
analysis will be performed by Geotechnical Engineering to estimate the impacts of sediment
removal on the stability of existing structures, and the costs resulting from these impacts.

JABBC Sediment Transport for Existing Conditions

Sediment transport analysis to assess sediment movement in the Grand Canal River/Indiana Harbor
Canal will be considered after an economic analysis of potential advance maintenance dredging has
been performed. In the event that sediment modeling is necessary to complete the analysis, the
PMP will be modified to include this additional effort. If included in the study, the existing
QSNET modeling will be updated with the extended period of record hydrologic modeling. The
sediment transport/erodibility equations will be re-evaluated based on tests of the sediment
qualities. Results of the sediment transport modeling from the Grand Calumet River and upstream
reaches of the Harbor and Lake George Canals will be utilized to determine existing conditions
loading into the Federal portions of the Indiana Harbor Canal.

JABBD Sediment Transport for Project Conditions

If included in the study, the existing QSNET modeling will be updated with extended period of
record hydrologic modeling. Results of the modeling, in conjunction with the existing conditions
sediment transport modeling, will be used to project the reduction in sediment transport into the
federal portion of the Indiana Harbor Canal under with project conditions. This information will be
utilized for the economic analysis of the project.

JABCO Hydraulic Structure Design

JABCA Structure Design Analysis

Detailed analysis and design of hydraulic structures for maintenance of water levels will be
accomplished for each project reach during the detailed design phase. Structure analysis will
include, but not be limited to, the following: weir design and analysis to maintain water levels,
analysis and design of bank stabilization systems, including riprap sizing and placement design.
The baseline feasibility cost estimate will be developed from previously completed structure design
analysis (SCRAP Report).
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JABDO Hydrology and Hydraulic Alternative Analyses

JABDA Computer Simulation of Project Alternatives

As discussed under Sub-Task JABCA, hydraulic model simulations of project conditions will be
performed for the project alternatives. The results of the analyses will be used to evaluate the
effectiveness of the various alternatives.

JABDB Future With-Project Conditions Hydraulic Modeling

As discussed under Sub-Task JABEA, hydraulic model simulations of future with-project
conditions will be performed for the project alternatives. The results of the analyses will be used to
evaluate the effectiveness of the various alternatives.

JABDC Sediment Transport Simulations of Alternatives

As discussed under Sub-Task JABCD, sediment transport model simulations of with-project
conditions will be performed for the project alternatives. The results of the analyses will be used to
evaluate the effectiveness of the various alternatives. As noted previously, these simulations will
only be performed if it is determined that sediment transport modeling is required for study
evaluations.

JABEO Dredging Plan Development

As part of the feasibility study process, a dredging plan will be developed for the removal of
contaminated sediments from the Grand Calumet River, the Indiana Harbor Canal and the Lake
George Canal. The final plan should include the following items:

Dredged material volume

Dredged material quality

Dredging sequence — taking into consideration other dredging projects in the watershed (USX,
NIPSCO, USACE-Federal channel).

Dredging method

Disposal method

Disposal locations

Dewatering and effluent treatment requirements

Effluent treatment plant design

JABEA Sediment Quality Evaluation

Extensive analysis has been undertaken by a number of state, federal and local agencies and
advocacy groups to evaluate the quality of the sediment in the Grand Calumet River watershed.
The sediment injury report produced by IDEM and the USFWS will be incorporated into the
feasibility study report. The Indiana Department of Environmental Management (IDEM) has
updated this information, in coordination U.S. Environmental Protection Agency (USEPA), local
municipalities and all concerned groups. The revised database will be included in this report within
the Environmental Engineering Appendix, Environmental Impact Statement (EIS) and in the GIS
database. The non-Federal sponsor’s credit for prior work is noted under Task JDJ, Other
Environmental Services.
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Sediment cleanup objectives will be determined on a site-specific basis. They are dependent on
impacts to aquatic health, human health, and habitat.

JABEB Dredging Plan

During the development of the dredging plan, alternative analysis on sequencing, and dredging
methods will be accomplished. The dredging plan will be finalized once the alternative analysis,
including the economic analysis, has been completed.

JABEC Disposal Area Design

Alternative analysis will also include various options for sediment disposal. Designs and costs will
be developed for the alternative analysis. Detailed disposal area designs will be accomplished for
the selected plan(s) as needed for feasibility level design.

JABED Effluent Treatment Plant Design

Effluent treatment plants will be utilized during the dewatering of the dredged material.
Preliminary treatment plant designs and costs will be developed for the alternative analysis.
Detailed treatment plant designs will be accomplished for the selected plan, as needed.

JABFO Hydrology and Hydraulics Appendix

A report containing the results of hydrologic, hydraulic, sediment transport and structural design
analysis will be prepared for inclusion in the Hydrology and Hydraulics Engineering Appendix.
The report will contain information concerning design, analysis and computer simulations. The
designs shall be in sufficient detail for the development of costs associated with those elements and
the determination of the probability of risk factors to be utilized in the economic analysis.

JABGO Environmental Engineering Appendix

A report containing the results of the environmental engineering assessment, including sediment
quality evaluation, dredging plan development, disposal area design, and effluent treatment, will be
prepared for inclusion in the Environmental Engineering Appendix. This information will be
presented for the alternatives as well as the selected plan. The report will contain sufficient detail
for the development of costs associated with these elements and the determination of the probability
of risk factors to be utilized in the economic analysis.

JACO0 Geotechnical Studies/Report

Geotechnical Studies will be undertaken to assess the physical properties of the dredged material
and to evaluate the designs of alternative disposal facilities, bank stabilization in areas where
removal of contaminated soft sides may cause bank sloughing, and in stream fill material to
maintain pre-project condition water levels. This study will rely on the existing information from
extensive analyses and testing that has been previously completed. Additional data or evaluations
will be performed if necessary to fill in the data gaps. This information will be utilized in the
development of dredging, dewatering and disposal options.
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The Geotechnical Appendix will contain documentation on the analyses associated with various
alternative analysis, as well as detailed design information for the final plan.

JACAO Review Existing Information

Review existing information to determine additional data requirements and evaluations to be
performed. In addition, the review will provide necessary information such as depth to
groundwater, etc. that may impact designs and project costs.

JACBO Analysis of Dredged Material Properties

This information on chemical composition may be found in the sediment injury reports and will be
incorporated into the feasibility study report. However, additional physical data will be needed to
determine handling, pliability, strength, etc. Where appropriate, existing data and analysis of
sediment quality will be utilized in the study.

JACBA Sediment Investigation

During detailed design, a contract will be let to obtain and test the material properties of the
sediments in the Grand Calumet River (East and West Branches), Lagoons, the Lake George Canal,
and the non-Federal portions of the Indiana Harbor Canal. Also, depths of contaminated sediment
will be established for all of the portions of the study area.

JACCO Disposal Area Designs

Design analyses will be performed for three alternative disposal areas, including the Federal CDF,
in conjunction with other team members. Disposal area design elements for Geotechnical
Engineering will include stability analysis, capping design, assistance with structure designs, and
investigating liner requirements. Subsurface investigations required for evaluating disposal areas
will be completed during detailed design.

JACDO Bank Stabilization Designs

Bank stabilization may be necessary in certain portions of the West Reach, dependent on the
amount of material that is excavated below steep banks. Stabilization design will be based on
methods used in environmentally sensitive areas. Literature review will be undertaken to determine
current methods, as well as to evaluate the success rates of non-traditional bank stabilization.
Additional material sampling and testing which is necessary for the stabilization designs will be
performed during detailed design.

JACEO In-Stream Fill Material Design/Specifications

Additional fill material and/or capping may be included in portions of the river based on the depth
of contaminated sediment and the existing condition of the stream, bridges or culverts in that
location. Geotechnical analysis will include specification of material size, properties and thickness.
Some alternative analyses of replacement fill versus partial replacement and capping will be
included in the plan formulation. Alternative designs will contain sufficient detail for preliminary
costs to be developed. Final designs will be developed to a feasibility level. All placement of in-
stream materials, quantities and contouring will be in conjunction with habitat restoration features.
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JACFO Structural Analysis

Geotechnical Engineering will assist Structural Engineering with a structure and stability analysis to
estimate the impacts of sediment removal on the stability of existing structures, and resulting costs.

JACGO Geotechnical Appendix

A report containing the results of the Geotechnical investigations regarding sediment properties and
depths, disposal area design, bank stability, and fill material specifications will be prepared for
inclusion in the Geotechnical Appendix. This information will be presented for the alternatives as
well as the selected plan. The report will contain sufficient detail for the development of costs
associated with these elements.

JADOO Engineering and Design Analysis Report with Preliminary Drawings

Engineering and Design Analysis will include computation of dredged material quantities, disposal
area layouts and quantities, preliminary and final designs, and real estate drawings and quantities
for all other project features.

JADAO Dredging Quantity Takeoffs

Dredging quantities for the study will be developed from new boring and sounding survey
information averaged for each reach. A final quantity of material to be removed will be developed
for the final selected plan based on existing information. Additional borings may be required
during the detailed design phase to finalize dredging quantities.

JADBO Disposal Site Layouts

Preliminary layouts for three disposal sites will be developed. The preliminary layouts will contain
sufficient detail to prepare cost estimates and to analyze the alternatives. Final disposal area layouts
will contain sufficient detail for the development of a feasibility level cost estimate.

JADCO Preliminary Drawings

Preliminary drawings of project features will be developed for the disposal area, in-stream weirs,
dewatering weirs, fill and/or capping material locations, and ecosystem restoration locations.

Preliminary drawings will be utilized to evaluate the alternatives and to provide a foundation for the
detailed design of the final plan.

JADDO Detailed Designs

Designs will be developed for the elements of the selected plan, for the purposes of plan illustration,
as well as an aid in the development of the baseline cost estimate. Final Drawings will be prepared
for the detailed design phase following the completion of the feasibility study.

JADEO Civil Design Appendix

A report containing the results of the design analyses, as well as the preliminary and detailed
designs and drawings, will be prepared for inclusion in the Civil Design Appendix. This
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information will be presented for the alternatives as well as the selected plan. The report will
contain sufficient detail for the development of costs associated with these elements.

JADFO Structural Engineering and Design Analysis/Report

Preliminary structural analysis of design elements will be performed on the conceptual designs
developed by Hydraulic Engineering. Structural analysis and design of hydraulic structures, such as
weirs, will be accomplished for the preliminary design, the alternative analyses for comparative
purposes, and the final design. Design analyses and assumptions will be documented in the Design
Appendix.

Task JADGO Structural Design Appendix

The Structural Design Appendix will include the design analyses for all the hydraulic structures and
the analyses and design performed for elements of the disposal facilities. Structural Engineering
will perform a structure and stability analysis with assistance from Geotechnical Engineering to
estimate the impacts of sediment removal on the stability of existing structures, and resulting costs.

JB0O00 Socioeconomic Studies/Report

Socioeconomic studies will be performed in compliance with the requirements of ER 1105-2-100.
The purposes of socioeconomic studies are to assist in problem identification, to characterize the
social and demographic characteristics of affected populations, and to describe the social and
economic benefits and costs of alternative solutions. Specifically, the socioeconomic studies will
describe and quantify (where possible) the impacts of alternative plans on National Economic
Development (NED), and Other Social Effects (OSE). In addition, socioeconomic studies will
include ability to pay analysis, analysis of non-Federal sponsor financing capability, and risk-based
analyses, as required by ER 1105-2-100.

JBAOO Economic Analysis

The purpose of the economic analysis report is to quantify the benefits associated with the project.
The benefits will be those associated with advance dredging, recreation and improved
access/navigation in the upper reaches of the Indiana Harbor Canal. Ecosystem restoration benefits
will be evaluated in terms of cost effective incremental analysis (CEIA) and will not be included in
the traditional economics analysis.

Incorporating risk and uncertainty into the economic analysis is required by the Planning and
Implementation guidance. The Corps has been developing specific evaluation methods to quantify
risk, however, no specific guidance has been issued to all aspects of navigation benefits analysis.
Risk and uncertainty will be considered in this analysis and the most appropriate methods available
will be used as applicable.

JBAAO Baseline Damages for Existing Conditions

An assessment of baseline damages for existing conditions will be developed. Baseline damages
will consider the economic impacts of the presence of contaminated material upstream of a Federal
navigation channel. The local economy and regional benefits will be considered. An assessment of
future conditions on the watershed will be developed.
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A preliminary analysis will be performed at the onset of the project to determine the magnitude of
benefits that can be claimed for advance maintenance dredging. This assessment will be used to
determine the necessity of analyses related to Section 312(a) efforts described in the following
paragraphs. If it is determined that there are insufficient benefits available under an advance
maintenance scenario to balance projected costs, the analyses related to Section 312(a) will not be
performed. The PDT is responsible for making this determination. This determination will be made
early in the Feasibility Study.

JBABO Maintenance Dredging Economic Analysis (Section 312(a))

It is necessary to determine all of the costs and benefits associated with the project. An analysis
will be required to determine the quantity of clean and/or contaminated material incurred from
normal deposition from upstream in the Federal project area. This analysis is required only if
advance maintenance dredging is pursued under Section 312 (a). This project will occur some time
after the Indiana Harbor Canal Confined Disposal Facility (IHC CDF) dredging so material from
normal deposition needs to be considered for the Grand Calumet River/Indiana Harbor Canal
Environmental dredging. It will determine the quantity of clean and/or contaminated material, and
associated costs incurred from normal deposition from upstream in the Federal project area after the
IHC CDF dredging has occurred.

JBABA Normal Maintenance Dredging with Contaminated Sediments

An analysis will be performed to determine the cost of dredging and disposal that would be incurred
when contaminated materials from upstream of the federal project would have to be removed from
the dredged area. The task would involve a determination as to the likely quantity of material
involved and the length of time that it would take for that quantity to migrate to the Indiana Harbor
Canal. The economic analysis will also balance those benefits previou